Introduction
In an extensive ore petrology study of the Trout Lake massive sulfide deposit (Healy and Petruk 1988) masses of graphic galena-clausthalite solid solution in low Fe sphalerite were observed in a sample of massive sphalerite ore (sample TLN.1-87). This texture was noted with particular interest in view of the sparse data on textures and intergrowths of clausthalite (Ramdohr 1980; Picot and Johan 1982) and the cue by Barton and Bethke (1987) to seek other minerals forming inclusions in Fe-poor sphaleritc that is replacing Fe-rich sphalerite.
Semiquantitative electron microprobe analyses (using an MAC V at the Univ. of Manitoba) of the galena-clausthalite intergrowth gave a wide range in Se concentrations, with Se varying from <0.05 to 23 wt percent (end-member clausthalite contains 27.6 wt percent Se). Healy and Petruk (1989) reported that the Trout Lake ores assayed 380 ppm Pb and 49 ppm Se and inferred that chalcopyrite, pyrite, pyrrhotite, and galena (including clausthalite) are the principal Se-bearing minerals. Subsequently, Pinard and Petruk (1989) determined that the average Se content of Trout Lake galena was 0.85 wt percent Se, with values ranging from 0.1 to 3.4 wt percent Se. They also found grains of galena-clausthalite solid solution with Se values up to 11.2 wt percent Se. This paper presents and interprets the results of electron microprobe analyses of galena-clausthalite and sphalerite in sample TLN. 1-87.
Petrography of Sample TLN. 1-87 Sample TLN. 1-87 is massive sphalerite ore consisting almost entirely of coarse-grained sphalerite with pods ofquartzose and carbonate gangue. The sphaleritc exhibits abundant deformational twin lamellae and contains minor blebs and rods ofpyrrhotite but is largely free of chalcopyrite inclusions. The sphalerite exhibits a deep red color in transmitted light, which is typical of Trout Lake sphalerite and indicative of Fe-rich compositions.
The massive sphalerite contains a diffuse zone of graphic galena-clausthalite in sphalerite. The galenaclausthalite comprises approximately 16 vol percent of the graphic intergrowth. The sphalerite associated with the graphic intergrowth exhibits a pale orange to green color in transmitted light and envelops, fills in, corrodes, and replaces, and thereby postdates the main deep red-colored sphalerite (Fig. 1) . These galena-clausthalite masses are associated with minor trails of chalcopyrite blebs, veinlets, and grains of gudmundite, and disseminated pyrite and pyrrhotite which are partly altered to marcasite. Furthermore, several relatively coarse-grained galena-clausthalite grains that are disseminated in the ore beyond the boundary of the intergrowths contain rounded and more rarely myrmekitic inclusions of freibergite.
The galena-clausthalite exhibits a variation of textural types; areas of(1)fine dustings (i.e., <5 t•m); (2) densely packed and interconnected medium-grained (i.e., 5-15 t•m) graphic blebs; (3) coarser grained (i.e., > 15 t•m), more discrete grains lining the boundaries of the masses and defining lineaments within the graphic sphalerite; and (4) rare, very coarse grained (i.e., >100 t•m) grains irregularly disseminated beyond the masses throughout the ore. Type 3 grains probably define features such as fractures and grain boundaries within the preexisting deep red-colored sphalerite, which may have acted as the principal conduits for the replacement process. In transmitted light, it is apparent that much of the galena-clausthalite (i.e., type 2 above) consists of zones and fringes of dendritic threads growing out from internal faces or growth zones in pale orange to green-colored sphaleritc ( Fig. 2A) .
Electron Microprobe Analysis
The ence to stored standard intensity data generated in previous analytic runs.
Results

Sphalerite
Ten analyses of the deep red-colored common sphalerite (sphalerite 1) gave a narrow range in composition (Table 1) of Se seems to be trimodal with peaks at approximately 1 to 2 wt percent, 5 wt percent, and 22 wt percent Se (Fig. 3) .
The peak at approximately 22 wt percent Se corresponds to 4 analyses on two grains lining the boundary of the masses (i.e., type 3). It is apparent that inhomogeneity within grains is less than between grains and that equilibration has not
been achieved.
Discussion
The higher Cd concentration in pale orange to green sphalerite 2 suggests that sphalerite 2 did not replace, but grew on, and enveloped sphalerite 1; or that sphalerite 2 is replacive, but that additional Cd was metasomatically introduced during the replacement of sphalerite 1. The latter is favored as sphaleritc 2 crosscuts and corrodes sphalerite 1, which occasionally persists as rounded relict islands in sphalerite 2 (see In their study of the PbS-PbSe system, Wright et al. (1965) found that metastable compositions with excess Se above the bulk composition of the starting material persisted even at higher temperatures, indicating extremely low rates of compositional equilibration. Thus, the wide range in composition does not necessarily indicate growth at extremely low temperatures, where equilibration would be kinetically constrained, nor do high Se/S ratios necessarily reflect equivalently high Se/S activity ratios in the pore fluid. Czamanske and Hall (1975) (Table 3 ).
pie TLN.1-87 along an irregular zone. The earlier Fe-rich sphalerite 1, equilibrated at higher temperatures, was replaced by low Fe sphalerite 2 with a graphic intergrowth of galena-clausthalite solid solution. The graphic texture is probably the product of simple codeposition, accommodated by the negative volume change from sphalerite 1 to sphalerite 2. The lower Fe content of sphalerite 2 is consistent with equilibration at higher activities of S2 and/or more probably lower temperature.
